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(57) Abstract: Techniques of improving motor efficiency and torque while thinning down a motor. A brushless DC motor (1), 
wherein a rotor (2) is provided with a field magnet (5), and a stator (3) is provided with an armature winding (7). The field magnet 
(5) and the armature winding (7) are disposed so as to partially face each other along an axial direction (D) orthogonal to the axial 
direction (L). This can reduce the thickness in the axial direction (L) of the brushless DC motor (1). A shortcircuiting yoke plate (59) 
for coupling the N pole and the S pole of the permanent magnet (5 1) to magnetically shortcircuit them is disposed on the negative side 
in the axial direction (L) of the field magnet (5). This shortcircuiting yoke plate (59) can shorten the magnetic path on the negative 
side in the axial direction (L) of the field magnet (5). Accordingly, reluctance at rotation-driving of the brushless DC motor (1) can 
be reduced, and, as a result, the efficiency and torque of the motor (1) can be improved. 
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i-^o lft;^fR]Lt::^[i:T^0fe|fi2i;i^^>M^fPt-f^q;?>^5;^f^i]D^r^;^fB]j, g 
^^3^S^i:L-CIlI^^2;5S[lI^-f-;5;^f^R^^IBI^;^[^Ji:V^5o BI2-e(i. lUfe;^ 

[0089] ®s^^3{*. nmFh^Wjmj-:^'r—^^—'^im\^. m)J^\^^f^-^'c^^mfi^h 

[0090] ;:^^->5'3-^;K31(i. R«m<^a'l4#:'e«^$tt-C:j3«9. RM(Z)4'>[>{5Lgt;i 
{*#^32:$S^^$tX-CV>§o I1I^#21{*. ^(D#^32lCl^bT^A$tV^o 

j;«9. lilfe#2i;$s@^^^3fc^bT>fB>i?f6^l;iIiI^e?iJ;i^#$tt§^i!t)(^ 

i57^-^t^3l(D^BfP5^;^|5^i;^[^^]L^C[i:^LTiag$t^§o «^^#^7{*. tufe 
#21^ctI^il^i:b. lHlfe$ft21;6^6)^ti./c— OR_h(C?^^o-CiaM$ti./c^#:(D3^7k7 

[0091] mm^2li^ M»#22. in— ^3— :^t^4^tJ?#^ffia^5^, #^f^Lt^fp^o 

#;^fR]L(c:ii:3^i-§j:5(e:im^#2l};i|l^$ttT^3t9.r(Dn— ^3— :^^4(DiE'^^ 

[0092] *fc. wmmm^Bh. vi^i^^m^'t-^^icFi^ma^^mi-^Hm^m 
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[0093] ^mmm^5n^ mwc<D^iKm^5it^ M^B—^m59t^m:^xmj^^nx\^^ 
mii2i^^'L-t\^fc—(DB±Kr^^xmm^ri^^tx—(Dv:yi^M^^Mm\^x\^ 

•So 

[0094] ^P<m^5m^n^ti. ^;^|R]D(;ifp^o-ri^— i^-rX(D2ooi^:/^^;&52^^|2 

2^5^ mmim2i^^^L-ti.fti—(DF]±Kr^^xmw:^ti^^ticx^. v>^^(D^m 
mm^5^j^m\^x\^^o 

[0095] ^tlhC04-DC0^/Km.^51C0mW:i^htl<^Xl'i. —(D^!Km^51(D-^-:fm^52 

i!k(D^p<m^5i(D-^>^^m^52t7!)mi^ir^t^. ^tih(D-^>^^m^52m±<Dm 

Nm^^ir'9-':fm^ 52 tsm^^ir'^':fm^ 52 t^^^KKmn^tifc^ 

mt^n^o ^nh-^ym^52m±<Dm^(^^^. ^mmm^5ti.x(Dm\^(Dm 

^:ij\^i:>Kf^<iXmxf^^ttf^^o o^«9. i4^^(D«cDi^:/a^52f^. 

a^5i;5s^ffl$tLTv^§;as, {i^f£<thi-D(D^p^m^5i m:fj\^ucf^-otim\^<D 



wo 2005/096470 



15 



PCT/JP2005/005710 



[0096] M^3— i^;K59f*. 4^(D^pKm^51KX<>X^^^n^V:^if^^tm—(D\H^ 

U4(D0^nm. m6nmi:i7\^i^(DiEm^^h^fcn^i^B—^m4(D—n^^irmxh 

•So 

[0098] ci— i5^^4f*, m^$k2i^^h^jj\Hr>i^WiJ^^m\^i^^ 

t^j:^8^<D>^Viyh46^m:^X\^^^o ^fhh(D>^Viyh46l-i, m^^21(D^'L^U^ 
mmtVX45m^^KMiMm^M^^tiX\^:6o ^3-:^^^4f*. ^tih(D:^Viyh 

46KX'o. mm'^(D8-D(D-v-y^B—^m4uzm.^^:^ti^o 
[0099] ^y'B—i!^U4m^ti^th. mi:fj\^u^^\^^xmm^^B7tM\^i^x^r^^^y 
:f74^^f^ir^mi^m^'^4ia^ Rxi^ mi:f7\^uc^\^^xmm^mm7tM\^i^ 
fj:\^m2^mu^4ih^^/ux\^^msmmo )o ^nh(Dmi^m'S\^^4ia^ rxj^^ 
^2^®tP5>4ib{*. m—co^:ij\^r>\^f^<^xmxi^x^Kmm^tix\^^^o mi^-r 
^•^y^B—^m4i(D^i^mw7^4ia(Dmmm m^^2itRMm) <Di^^m±i'i 
, v2—^B—^U4ti.x<DBti^m^^m'r^fci^K. mKKmi^^42KX'om'^^fv^ 

o Il|6l;i^f m^ir:5-f-^B^^m4im±(Dmmtl.X(D:^Viyh46(D 
[0100] ^tih(D^:fB—^^4l(Dmt. M>ma^5(D#;^[R]L(D— ;^^IlJ(D^^tt#c(=i^ 

4(Dm:)?\^i^<DMmm^—.^mBX7^ir^tic^<o. ti—^B—^m4t^mmm^5 
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ffilfB^4lb^^:}3v^T. —<D^ym^52{^'§^^. —(Dmm(D^tm^^rL^o u/c^^ 
[0101] mm^2<D^(Dx^fmm'i. ^^m^5it\^x:^iy'Fm^^Wimir^^tx-itm 

[0102] r<Dj;5^^«^^Wi-s:^^9i^i/;^^-^i<^«a^^^ll7t;i>^tbT. mmm^sm 

[0103] j^T, ^(Dx^fj:yy^^]y:^^—i^i(DmmMW}(DmK:ismmm^-^\^^xwtm'r 

[0104] EI7<D^^S&o Mm^5(Dm:^\^i^(Di^mi^m^X\-±^ — (Di^ 

[0105] m8<Dm^^2K^irx^K. #^^ffl^^^5(D#;^fB]L(DiE{a!I^;l*5v^-cf*. 

-^y'B-~^m4i(Dm2^mw^4ih^^hwmi^m^^^4ia{z\tn^^^, ^^c, 

^l5FB|fP5^41ad^t. #^fB]Li^fc^oT3iT=¥V;/:/74^Sx.. ^$^3— i^;K3 

l^;ifB]/5^5o ^f-. i5^3— i^;K31F*3^SSb/cm. StJ^. #^fR]LlC?&oT:^T 

i'5/:7'74^j@ ;t . _h|E— y^'3 — i^«4 1 P^gi-6mcoi^:7'3 — i^;K4 1 co^ i 

¥ffitB^41ai;i[B];5^5o ^t-^ ■^(Di^:/3— ^;K41(D^l^Bt|S^41a;6^ej^2^B 
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[0106] ^(Dm. P^V^yh46l^^ mmir^-^-:fB—^m4l(DnKm\^^i1r^m.M(7)M^^^j5 

mvtjb^^ mi:ij\^ucm^xM\^^'r. ^:ij\^Diicm^x^i^mcM\piL-x\^^f:iib 
[0108] ^fc. #^^ffl^K^5(D#;^fB]L<DAffl^-*5v^T^*. mm3—^m59(Dmmi^x'0'^ 

':fB—^U4i\c\ii]\^^xmair^u^(Dm^<^l^m}^^ti^o ^^ffi^ 

m4i^m3\^ti^^tKx^vy^i^i^:^h/i-i^hmm^mmx^^fci!b.>^^9i^^ 
ib.^y^3—^m4i(Dm:s.mK^iir^mM(Dmm^^±'r^^ti)^x^^tthK^ 

[0110] Mffll^^5^sy^^'j|^)[^-efe§-^;a^^>. Mffla^r5(D^B^^^#<^§ 

[0111] <A-2. yyiyuy^^^^(D^MM> 

mMmit\^^%)i^mm:^ri^h<DXitfj:<m^fmm^nmxh^o i^rxi^. mi 

(Dmm(Dj^m(Dyy^^'^:^'e—^i(Dmitt\^xmm'^mfi:^m(Dm^^mK-^\^^ 

xnmir^o 

[0112] <A-2-l. aSl^f|5> 



wo 2005/096470 



18 



PCT/JP2005/005710 



ir^^t^^x^^tthi^^ mm^2(Dmm^\^±^^. m^jm^^Mi^ir^^t^^ 

[0115] <A-2-2. ;^y5^h> 

mm^2if}^hmti^mt^)t:<^<>x\^ ^Tc^K ^in^m:^\^r>KXh'r—'^tvxhX 

\\ mm^, ^(Dm^i^^m^—^^—^U4(D—m^^irmxh^o 

&tfS:oX\^^o ^l^X^tllCX^^ ^V^yh4Qt(Dm^tti:^^y^B—^m41(D^%4 

^^>^y5/h46(o«#;^fR] m^\^T>K—m.) Kf^^^tzL^'hmdwz.ni^x^ 

[0117] ^(DX-Dtm^^um-r^t. 'K\^z.w^^mmKmit^fitmm'r^-^y^^—^ 
Wi4i(Dm:sM\z.^\^x. m:^\^D\^i^—(Dm%m.u^^^^^^^tti^xt^o ^ 

(D^^. i^:/3-^^^4l(D1B5:r^^;l^o^t§a:^(DM^^^;^6^^c:g;^ih-e#S^^^ 

[0118] *fc. m(r)mh\^x^ :^vyV4Q(Dm4Qit,>^ m^^2ii)^h(D^m\^n\^x4¥m^^\^ 
m^-ir^xo\z.\^x^x\\ miiix. ^(Dm^\^^n^ri—^B—^m4(D—m^^'r 
mx-h^o mii\^^irx.^\z.^ ^(Dm\^^^^x\t. '^':rB—^u4i(D^M4iii!)m 
m^ttj:-:>x^v)^:;t^^.yYAQ(Dm4Giiimun2it^h(Dmm^n\^xi^ 



wo 2005/096470 



19 



PCT/JP2005/005710 



[0119] |l|6^Elllt^^-rj;5t-. y^V^yh46(Dm461^m^^21^^hmtl^i^H}K<fi:^ 
[0120] <A-2-3. ^^m^> 

m^ti^x^M'ti^ 6mW(D^^m^53^mmvxhx\\ ^(DXoi^6mi^(D^ 
p^m^53^mmir^t^^mmm^5tvx(Dwm=^^h^i&rxt^o 

[0121] mi2K^irmxn. S^cd^P^M^SSt:)^^ M^a— i^^59(D#;^fB]L(DjEftiJ(c: 

mn^ti^o -^rb-c. ^<D:!i^mK:is\^^x^^m^53(D^ti^tm. m:^\^ucm'c^ 
[0122] ^(Dm(Dmmt. rtm^mtmmx^h^o irtj:t>ib. mm^—^mm. m:^\^-L 

(D^mi^^^ ^X. M^ir^^P^M^53(D^ibCO—ij(D-Nmti\^:^(7)S^t^^^V 

-^^tt^o ti-^^A/. ^<Dx^fi:7i^p<m^53h^>h^m^xmmu mmMm^xv)^ 
—^B—^m4RxfmmB—i^m59(D\^Tti^^t—i^Mmir:6^ti()^n^xh^o 
[0123] /^*d\ r(Z)^?!J^^*DV^T^i. ^mmm^5{z.8-D(D^p^m^53:^>mm^tix\^^^7!)>. 
^mmm^5i^. mi:i7\^i^(D—:^im^is\^^xNmRxfsm^^^^^^i^. {i^fj:<th 

[0124] <A-2-4. ^^3— i^;K> 
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[0125] _h37(tb/cj;5i-. wmmM^5(Dm:ff\i^L(DMmicio\,^xi-i. -f-y^m^52m±(D 

—i!7U59x<DmM(Dmu^mAtx^.mmM^^^h^<x^^^ttf£^o 
[0126] *fciii#(c:. mx.i-£mi4ic^i-x^K^ mB3—^^59(Dmi:^\^i^(Dm^^!Km 
^5i(Dm:fj\^i^(Dmxv-h±^<vx-hx\\ :iti\cx^x-h. mMB^^m59X(Dm 

[0127] ^fc^^hK. m^B—^U59K:iS\^X. 1^>^'a^52|W|d:(D^#^c:ff^ofcifB§^. 

59(D—m^^irmXh^. m\^^irX^lZ., ^(Df^ijOS^a— ^^59^^5oV^T^i. 

^:fm^52m^(DmmiLmi^M}t^i-^^^59ait^ m(DmiL59htitm^x. m 

[0128] <A-2-5. 'mM^^B> 

mM^w^7it, mi6Rumi7K^'rxoKMU7Q(Dmm^mm:i^xhx\^\ ^ 
[0129] ^/c. Eii8tc^-rj;5t-. —(Dmm76(Dm^\^uc^\^xms.iz.RMmi^h^m 
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[0130] m^it. mi8K^irmi<^nM^^B7a^m^ir^=^4/^^7iat. m2<Dwm^ 

^(DXo^m^^^um'r:^t. m-^i^saymmi^wmi^mi^xmnm^^^^— 

[0131] v^m^mm(Dnmic^\^^xmm\^±.mmxi-i. mM^^B7<D=i^/]^7iti. 
:/v>h=^4/^^^mi^xhx\^\ y°])>h=^4M^. m^i~£m'fX^4Km^^tix\^^ 

M^^tiX^m^t^^ti^o ^<DX^^i:^m^<D-:/Vi^h=^4/^^^mm76±KM^ir^ 

^tx\ mm^^B7tmm76t^—mmx^. ^-^<D:^hf^^mmi[:7!)'^-^mt 

[0132] <A-2-6. Xi—^B—^m> 

■rv^-ct>j;v\ |1|20(*, ZL(Dm^\z.^n:^y^y-^uy.^—^i(D—m^^irmx^ho 

[0133] El20(c:^-r j;5 1-^ ^(Dm(D-^y^^—^UAlK^\ >-C«. ^l¥ffi§P^41a^U?|| 
25F®g|S5>41b{*^tb-€tl^;^fB]D(Cfc^oT#U?TV ||l5pBgR^41a^S^ 
2^ffigP5^41bJ;«9t>lft;^[^qL(D^fIiJ(«^^#a7(D'fIiJ) (^iEg^tL. rtl.^;OSM 

|f|5|^4lc^^j;«9JS*§$tL-cv^ao ^<^J;5^.e«5t^^ffli-S^x ^i5FBif|3^4ia^m 
m^^m}i(Dm\^'f^m^fh^=^T^^^y:f7A^/b^<'r^:L}imx^^o bfc^sor. 

[0134] <A-2-7. i5'-fe5/h(Dig?g> 
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[0136] |l|21C0^!|-ei*2oC0^— ^ir5/h(D@^^3|^±;5S^'^$ttT*5(9. m22(Dmxn 

2'^<D^—^±yh(Dm^^2m±^^i^^^thx\^^o \^^'r^<Dmi^^^^xh. 
(D^—^-^yVK^\^x—(Dmxm^x^^'h(D\z.'^\^xn.^ ^ffl$tb-cv^5o m 

m2l\z.^i^':^=7iy^^:^'^—'^l\z.i^\^xn.. —(D:^'T'--^B—^m3i-h^Mij(D 
^—^^yVKio\^xm^^tlXidK). lll22tC^i-:/^^>W^^— i5^1iC:i6V^-CJ*. 

[0137] ZL(Di:o^i:-f=y^^u:y^^—'^l^m^mm-^'^^UKn.. Mij(0^—^-^vV(om^ 

^2(Dmmij\^tm—hfj:^i:.DK. Mij(D^—^-^^yV(D^fi^fh(Dwm^^m 

[0138] *fc. j;5 \m.Wi<D^—^-^yv^i^\^fdm^^um'rhm^. m.Wi(D^—^ 
mz.f^oxTfhxuux^xhx.w m^\t. m2iip.fz.n.m22\z.7T^'rm^^\^x. je 

'i'^m7^m2(Dwm^^mht\^fz.t^^mi(Dwm^^m7si^mm'r^^^^i^7i 

at^ m2(Dmm^w^7h^m)^i-^=^4/i^7iht^. mi9K7f^i-x^ic. ih^^^ibir 

[0139] <A-2-8. #affia^^m^^^a^(^iami^#> 
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umKmmvxi^x\^\ ^(Dm-^K^^^x-h^ ^:i7mK^^^^x^mmm^5tmm 

^wmt^{i^-f-^<t^,^^m^M\i^^^xmmir^^tKx^.m:i7\^i^<Dm^^^h 

—t\.xm:ij\^ucr^oxm^^ir^^th^mxh^o m24i^. m23K^ir^—^'^ 

o m24(Dy^iyU;^^-~^UZid\^Xn. —(D:^y'-~^B-~^i^31ifi^M:)o(D^-~^-^ 
^yHZ.^\ ^Xm^ $tbTV ^5o 

[0141] t^^^ m2A\z.^'rm^(D-:r^iyu:^^—^ixn.^ —(Drnm^^BTRxf 

%^3n^ —(Dnm=i'^WJ}M^32h^m^x\^^'ii^^ ::^^-^B—^mi^mx. 
x\^fj:\\ -^LT. ^(D—(Dm'&^3^mAyX\ 2^(Dm^^27:)m^^2i^m—t 
vxmi7\inucr^<>xm'^^tix\^^. 
[0142] ^<D':f^iyu::^^—^i(Dm^mm(Dmia-i. ^mmm^5(Dm.i^B—^u59ii^m 

^^2(Di^^3-i^^4i^ssbfc^. m'&^3(Dmm^mm7iimm^ti^^'^<^^ 

^2(Df-:/a— :^t^4i^^SLfcm. ^(Dmm^2(D:^mmm^5cosmi^m^^tt 
fj:^o ^(Dx^fm^^^m-rtiit. —<Dmm^3{—<DmM^^m7) km\^x2-d 
(Dmm^2(2-D(Ds^mmm^5)if}^h(DmM^m^ir^o i^tn-A^^x^ mm^mm? 

^^—^i(Dm^mW}i^Mmx^^mMtL.x2-D(D^mmm^5:^^(b(Dh(D^^ijaW 
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[0143] <A-3. mmm^> 
[0144] < A-3-1 . mnmrnm > 

mx:htiit. ^(Dm^^mMicx^^o 
[0146] <A-3-2. iE^^mm> 

8fi, ^IeIS&821, 7°yK9-r^^822, iS?1^^^^823, PWM^^fe^824, ^Mi^M 
^^>i^825Rxm.W::ty'^iyh:ti^l^^826^mK..y^9iy^^^—^l(DmM^^ 

[0147] ^(Dm-^l^^^^X'h. y9iyi^:^^—^l(DmM'T'^B7i'i3mxMW:^tiX^^. 
i)m^j:^3-D(Dm-^uu, HV, HW^m^i^ti. ^m^'M:fy^>^825icAti^M 

o 

[0148] iiLm^'M:^^>'^825\^. 30(Dft^HU, HV, HW^. MM.1^60&'r-^(D^4^ 
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mWiW,i^^:f9->'\y:^^—i^ii^-^:^^mWi\B\^8X:hti\'£. y^9^^]y:^^'-~^i^^ 

[0150] m2Q-h^\^-im27(Dm^(Dmmm^8^umir^m^m^^fi\^^\^x^ 
^vx. ^m^(7)^—/^M^Qt^hALm(Dm^ii\j, hv, Hw;j)St±i;;^,$tb^„ 

^fhm\ m29K7^'r^'?K. mm^2it^^;v7i(Dfi^r^^^t^^^mi^\^T^K 

f^<ifzMUd2\z.n\^xu^^\^^tm\^^\^'rr^xumx.x^^\\ 

:^Y;v^^^m^nmx^^ ^-~^(DV;v^mi9)i^'k\^AiX^^^ttti^o 

[0152] <A-3-3. -fe^iM-';:=?>)|g»]> 
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'ho 

[0153] f^^^cDM^. y^'7iy^:^^—^l\z.-fyx.^mWi'mM<DWM^. ^mb»MJ± 

[0154] <B. ^2(D%M(DM'B> 

<B-i. m^mm.m:^m^> 

^^^3^>te>i^f fi^fciiii^ g ?^^cCliI^^^2^^#x.-cv >;5o lll3i-c««3t(D^gm^^^ 

[0155] [Hl^^2}^. M5^§PI^22. n-^3-^^4&t>^#affla^5^. #;^fB]LtCfp^o 

[0156] ^-^5^^-i^«4^^. F]m^^(Dmi^i^xmm^tixi3V)^ ^mu^tm:ij\^uc 
m^ir^x^ FimcD^'L-^mif)^ mmm2 1 KM\^xmm^tix\, ^6o M5Si§PW22 

[0157] ^fc. #OTa^5«. ^3-i^;K4^it^bT^;aS/js(Dy:/i/?l^)yt(ttJ.i>§|5^ 
©;asiHlfett2l(Z)cti.Mig^— i6:i-Sj;5^-^ n— ^3— i5^;K40D¥Bg|55>(-^S$tL 
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. ^mmm^5i^A^mmit. m:Jj\^u^r^o^ttfj:^o ^mmm^5<D—(Dm(D 

[0158] @^^^3f*. mm^mm7:^x)^y^T—^B—^mi^. mjf\^ucr^-:>xiEm^^h 

[0159] :^T-^B-^mm. F^mnm(7)m\^i$^xm)^^nxm^ R^ocf^^L^^iLgf- 
itm^327()m^^tix\^^o mmm2nt:i(Dm^32KMi^x^A^M^tKX'o 

—^B-~^m3iu^^m^\i^^m:>f\^u^m.^^xmm:^n^o \^tit>^<^x. ^mmm 

[0160] wm^^m\t^ mmm2i^^>t-h\^fz.—(D\^±.Kf^<iXWM-^fvrdmL<D:=i^ 

[0161] Wz.. ::^'r—^B—^m31\z.n.W^(D:X^>yVt,m^^fiX\^^, Ill33{*. #;^|b]L 

—^B—^m.siKmm-^fhtiWm'i'^m^^WtKx^x., ^<Dwm^^W7Kn 

t;i=g(DM^ce^3o(Z)R_h(D-^;h.^*tbfc, iS^<D;^y5/h24i;05@ag$;^tTV^§o ^tb^ 

[0163] r(7)J;5^^«^^Wi-§>^'^i/V-;^^— ^201 (;i*3V ^T«a^^#J^7ti0fS(^S^ 

^^i-i!. wmmm^-b^!^mt\^xmm^. mm^^2f)m'm^3\z.n\^xmnm^m 
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[0164] b;5^L/cC;5s^), ^mM<Dn^m<Dy^9'>'^:^^—^20l {^*dV ^Tf*. ;^7^— ^5^3— i^^K 

:^hic^^mKMmm(D^^^^mx^^o 
[0165] -^fc. ::^'T—^B—^m3ucn^f^^ti^4¥m'mm\^t\^xi^. m^v^^^mti^^v 

[0166] <B-2. #^m^$|5<Z)^?l^^!|> 

^^-i5^3-^«31(^?f^^§tLS#2*«#:g|3(DJf^it^^iEg{*, El33f^^-rt,(Dfz: 

[0167] < B-2-1 . W^^\ 1 > 

I1I34}* , i?^3— ^^31 tc?F^j^^$tb^#^mfW(Z)mcD— -^ij^^i-H-efe^ 

[0168] -^m\^^\^Xh:^J—^B—^WL2>\\ZJiX. [Hlfe;^|B]Rt^fc^oTlS#C(Z)^y5^h241^S 
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''the special technical feature" of the inventions in claims 28-34 is that 
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inventive concept, since there is no technical relationship among those 
inventions involving one or more of the same or corresponding special technical 
features . 
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